Follicle-stimulating hormone increases tuberin phosphorylation and mammalian target of rapamycin signaling through an extracellular signal-regulated kinase-dependent pathway in rat granulosa cells.
FSH-mediated regulation of mammalian target of rapamycin (mTOR) signaling in proliferating granulosa cells and the effect of dihydrotestosterone (DHT) on this pathway were examined. Inhibiting mTOR activation using rapamycin significantly reduced the FSH-mediated increase in cyclin D2 mRNA expression, suggesting that mTOR plays a role in the FSH-mediated increase in granulosa cell proliferation. FSH treatment of granulosa cells showed a 2-fold increase in phosphorylation of p70S6 kinase (p70S6K), the downstream target of mTOR. The increase in p70S6K phosphorylation by FSH treatment was abolished by prior exposure to DHT, suggesting that DHT inhibits FSH-mediated activation of mTOR signaling in cultured granulosa cells. The effect of FSH and DHT treatment on tuberin (TSC2), the upstream regulator of mTOR, was then examined. FSH treatment increased TSC2 phosphorylation, and pretreatment with DHT for 24 h reduced this stimulation. These results indicate that reduced p70S6K phosphorylation observed in DHT-treated cells might be the result of reduced TSC2 phosphorylation. Because Akt is the upstream activator of TSC2 phosphorylation, the effect of Akt inhibition was examined to test whether FSH-mediated TSC2 phosphorylation proceeds through an Akt-dependent pathway. Our results show that inhibiting Akt phosphorylation did not block FSH-stimulated TSC2 phosphorylation, whereas ERK inhibition reduced FSH-mediated stimulation. These results demonstrate the involvement of ERK rather than Akt in FSH-mediated TSC2 phosphorylation in granulosa cells. Based on these observations, we conclude that in granulosa cells, FSH uses a protein kinase A-/ERK-dependent pathway to stimulate TSC2 phosphorylation and mTOR signaling, and DHT treatment significantly reduces this response.